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Here  is  how  Mr.  Eller  and  Mr.  Stein  tested 
foamed  resilient  elastomeric ,  plastic  and  rub¬ 
berized  hair  materials  for  package  cushion¬ 
ing:  First ,  f/iey  determined  all  conditions 
package  would  encounter.  From  this  infor¬ 
mation  laboratory  tests  were  devised.  From 
data  on  stress ,  strain ,  hysteresis ,  shock  mitiga¬ 
tion,  creep,  density,  package  cushioning  re¬ 
quirements  were  calculated . 

By  S.  A.  ELLER 
Elastomers  Development  Section 
and  A.  A.  STEIN 
Organic  Chemistry  Section, 

Naval  Material  Laboratory 
New  York  Naval  Shipyard,  Brooklyn 

Package  cushioning  materials  are  necessary  to 
protect  equipment,  particularly  fragile  electronic 
gear,  from  damage  caused  by  shock  during  han¬ 
dling  and  shipment.  The  amount  of  protection  re¬ 
quired  depends  upon  the  fragility  limit  of  the 
equipment.  This  refers  to  the  magnitude  of  the  shock 
expressed  in  the  number  of  times  the  acceleration 
of  gravity  (Gs)  that  the  part  can  withstand  and 
still  function  properly.  Thus,  a  part  having  a  low 
fragility  limit  requires  the  use  of  thicker,  more 
shock  absorbent  packaging  material  than  a  part 
having  a  high  fragility  limit. 

Krakover  and  Olevitch  (1)  aptly  express  the  need 
for  package  cushioning  materials.  They  point  out 
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that  a  falling  part  is  subject  to  a  high  acceleration 
( which  can  exceed  its  fragility  limit )  when  it  hits  the 
floor  or  other  unyielding  object.  This  occurs  because 
of  the  short  period  of  time  during  which  the  part 
comes  to  rest.  This  is  due  to  the  very  small  deforma¬ 
tions  of  the  part  and  the  floor. 

However,  if  there  is  a  yielding  cushioning  mate¬ 
rial  between  the  falling  part  and  the  floor,  the 
length  of  time  during  which  the  acceleration  ( actu¬ 
ally  deceleration)  occurs,  increases.  This  reduces 
the  maximum  acceleration  of  the  part. 

Select  Materials,  Devise  Tests 

To  protect  equipment  from  shipping  and  handling 
hazards,  a  wide  variety  of  packaging  methods  and 
materials  are  available.  Those  in  use  include  me¬ 
chanical  springs  in  specially  constructed  boxes, 
loose  granular  materials,  foamed  resilient  elasto¬ 
meric  and  plastic  materials,  and  rubberized  hair. 

This  article  concerns  the  investigation  of  foamed 
resilient  elastomeric,  plastic  and  rubberized-hair 
materials.  From  the  wide  variety  of  available  mate¬ 
rials  the  packaging  engineer  has  to  select  the  most 
economical  material  which  performs  satisfactorily 
in  service. 

Mindlin  (2)  notes  that  an  empirical  procedure  to 
test  types  and  thicknesses  of  package  cushioning  ma¬ 
terials  for  the  protection  of  fragile  parts  is  impractical. 
Dropping  the  part  from  different  heights  to  deter¬ 
mine  survival  is  not  practical  because  of  the  possi¬ 
bility  of  breaking  the  part.  Further,  a  large  number 
of  tests  would  be  necessary. 

Instead,  the  more  logical  approach  is  to  devise 
laboratory  procedures.  These  are  to  evaluate  the 
suitability  of  package  cushioning  materials  under 
simulated  service  conditions.  They  form  a  basis  for 
scientific  selection  of  the  best  material. 

The  samples  of  package  cushioning  materials  this 
investigation  involved  consisted  of  representative 
foamed  resilient  polyester  and  polyether  types  of 
polyurethane,  neoprene,  a  mixture  of  butadiene-sty¬ 
rene  and  natural  rubber,  polystyrene,  polyethylene 
and  rubberized  hair.  These  materials  came  from 
manufacturers  in  the  form  of  slabs  measuring  12  x 
12  x  1  in.  thick. 

Determine  Service  Conditions 

In  service,  the  cushioning  material  must  protect  the 
packaged  part  against  all  hazards  encountered  dur¬ 
ing  shipment  and  storage.  It  must  be  capable  of 
supporting  the  weight  of  the  part  for  long  periods 

Note:  the  opinions  expressed  in  this  article  are  the  private  opinions  of 
the  authors  and  are  not  to  be  construed  as  official  views  of  the  Naval 
Service  at  large. 


>\  %  $ 


%  OTIC  QCaulTx 


PACKAGE  ENGINEERING 


APRIL  1963 


Now  for  oil  and  grease  resistant  packaging 

...there’s  something  extra 
in  this  bag  you  can’t  see! 


Improved  oil  and  grease  resistance  is  in 
the  bag,  yet  the  normal  grease  barrier  has 
either  been  eliminated  or  reduced  in  thick¬ 
ness!  What  invisible  ingredient  does  this? 
3M  Brand  Paper  Chemical  FC-805 — the 
fluorochemical  size  that  imparts  oil  and 
grease  resistance  to  the  very  fibers  of  paper 
while  preserving  sheet  properties. 

Now,  for  economical  animal  feed  bags, 
FC-805  offers  a  choice  of  constructions— 
with  better  oil  and  grease  resistance,  less 
bulk  and  lighter  weight  than  conventional 
bags.  Teamed  with  a  half-mil  polyethylene 
coating  on  a  regular  kraft  ply,  FC-805 
creates  oil  resistance  2  to  5  times  greater 
over  a  range  of  temperatures  than  either  a 
hydrated  liner  ply  or  much  thicker  poly¬ 
coats  alone.  (Detailed  test  results  on  re¬ 


quest.)  Or,  FC-805  lets  you  reduce  weight 
of  the  hydrated  sheet,  yet  increase  oil  re¬ 
sistance  of  the  bag.  Either  way,  FC-805 
prevents  bleeding  and  edge-wicking,  as¬ 
sures  good  bag  appearance.  And  the  bag 
may  cost  less. 

HUMAN  FOOD  TOO!  The  exceptional  oil 
and  grease  resistance,  assured  good  looks 
(already  proved  in  animal  feed  bags)  is 
now  available  for  human  dry  food  packag¬ 
ing.  FC-805  has  been  cleared  by  FDA 
(Reg.  121.2518)  for  dry  food  products, 
both  for  animal  and  human  consumption. 
Whether  you  make  paper  packages  or  use 
them  to  send  your  products  to  market, 
we’re  ready  to  give  specific  data  and  design 
recommendations  in  terms  of  actual  food 
requirements.  Return  coupon  for  details. 
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Chemical  Division,  Dept.  KCA-43, 

3M  Company,  St.  Paul  19,  Minn. 

TELL  ME  MORE  about  food  package  construction  with  FC-805! 
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TITLE. 


COMPANY. 
ADDRESS _ 


CITY  &  STATE. 


FOOD  PRODUCTS. 


Visit  us  at  the  AM  A  National  Packaging  Exposition ,  Booth  850 ,  McCormick  Place ,  Chicago ,  Apr.  22-25! 

/  For  more  information  circle  No.  255  on  reader  service  card  99 
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A  SIGNIFICANT  NUMBER  OF 
COLOR  PAGES  WHICH  DO  NOT 
REPRODUCE  LEGIBLY  ON  BLACK 
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of  time.  This  must  be  without  excessive  creep  while 
the  package  is  subjected  to  the  range  of  tempera¬ 
tures  it  may  encounter  in  service.  For  Navy  applica¬ 
tions,  the  materials  must  be  satisfactory  over  a  tem¬ 
perature  range  of  from  -67°  F.  to  +158°  F.;  as 
these  temperatures  are  typical  of  an  unheated  air¬ 
plane  or  the  tropics,  respectively. 

The  material  must  also;  (1)  be  capable  of  ab¬ 
sorbing  energy  to  prevent  the  peak  acceleration 
from  exceeding  the  fragility  limit  of  the  part;  (2) 
have  high  hysteresis,  i.e.  slow  recovery  after  energy 
loading  to  prevent  high  rebound  and  also  to  damp¬ 
en  vibrations  quickly  after  shock  loading;  and  (3) 
be  light  in  weight  and  suitable  in  thin  thicknesses 
to  minimize  transportation  charges. 

Devise  Laboratory  Tests 

In  view  of  these  expected  service  conditions,  we 
selected  the  following  test  procedures  to  determine 
the  suitability  of  package  cushioning  materials. 

Stress  Versus  Strain 

The  stress  versus  strain  properties  of  the  material 
provide  information  as  to  the  ability  of  the  pack¬ 
aging  material  to  support  the  weight  of  the  pack¬ 
aged  part.  We  measured  this  property  under  essen¬ 
tially  static  conditions  using  a  Yerzley  oscillograph 
operated  in  accordance  with  the  procedures  speci¬ 
fied  in  Method  6111  of  Federal  Standard  No.  601(3). 
We  determined  the  loading  and  unloading  curves 
of  specimens  compresed  70  to  80  per  cent  of  their 
original  height.  (Test  results  appear  in  Figs.  1-7.) 

The  Yerzley  oscillograph  was  our  choice  because 
it  is  available  in  many  laboratories  and  because  it 
can  be  operated  in  a  conditioning  cabinet  which 
can  be  maintained  at  temperatures  of  -67°  F.  to 
+158°  F. 

The  relationship  between  stress  and  the  corres¬ 
ponding  strain  of  the  various  package  cushioning 
materials  appears  in  Figs.  1-7.  The  upper  and  lower 
curves  are  for  the  loading  and  unloading  conditions, 
respectively. 


Hysteresis 

Hysteresis  is  a  measure  of  the  sluggishness  of  recov¬ 
ery  after  deformation.  We  calculated  this  property 
of  the  packaging  materials  from  the  equation: 


,  Ai  —  Ai 

Hysteresis,  per  cent  =  — ^ - 


where  Ax  equals  the  area  beneath  the  loading  por¬ 
tion  of  the  stress  versus  strain  and  curve  Au  is  the 
area  beneath  the  unloading  portion. 

Results  for  the  various  materials  appear  on  the 
stress  versus  strain  graphs.  Figs.  1-7.  (Turn  Page) 


STRAIN,  PER  CENT 

X  Stress  versus  strain  of  polyester  type  polyurethane  foam. 


2  Stress  versus  strain  of  polyether  type  polyurethane  foam. 
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( Consult  I-P’s  experts  for  paper-packaging  engineered  to  protect 


1.  How  I-P  gives  greater  brand  identification  to  multi- 
wall  bags.  International  Paper  s  multiwalls  come  in  a 
wide  range  of  colors.  All  take  detailed  printing.  I-P 
Graphic  Design  service  includes  artwork,  skilled  engrav¬ 
ing,  and  printing  in  one  to  six  colors.  Result:  Multiwall 
bags  that  stand  out  at  every  level  of  distribution. 


2.  How  I-P  bags  enhance  the  quality  of  your  product. 

International  Paper  can  choose  from  an  extraordinary 
range  of  waxed,  bleached,  and  colored  papers— to  make 
distinctive  bags.  You  can  have  your  own  design  printed. 
Or  you  can  select  one  from  over  two  hundred  standard 
International  Paper  printed  designs. 


WRITE  DEPT.  17-B,  220  EAST  42  STREET,  NEW  YORK  17,  NEW  YORK 
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3.  How  I-P  gives  cartons  extra  sales  appeal.  I -P’s  subsid¬ 
iary,  Lord  Baltimore  Press  uses  Mosscoat®  bleached 
board  with  new  T-22  finish.  Inks  and  coatings  stay 
on  the  surface  to  give  you  maximum  gloss.  Bonus:  Lord 
Baltimore's  unique  Fidel-I-Tone®  printing  process 
achieves  brilliant  fidelity  to  original  art. 


4.  How  I-P  gives  shipping  containers  visual  impact.  Spe¬ 
cialty  Gator-Hide®  linerboards  by  International  Paper 
give  you  three  colors  with  two-color  printing.  One  color 
is  built  in  the  board  when  it's  made,  saving  you  the  ex¬ 
pense  of  one  overall  color  printing.  And  you  have  the 
advantage  of  rugged  Gator-Hide  strength. 


NEW 

TAILORED  TO  FIT! 

POLY  SHUR  PAK 

Pails  and  Drums 
by  Bennett 


5-gallon  POLY  SHUR 
PAK  tapered  steel  pail, 
with  molded  high  density 
polyethylene  insert. 
Gages  24  and  26,  ICC-37A 
shipping  regulations.  Also 
28,  and  28/26  gages.  Pails 
may  be  painted  or  litho¬ 
graphed. 


15-gallon  POLY  SHUR 
PAK  blow-molded  poly¬ 
ethylene  drum  contained 
in  a  sturdy  fibre  overpack. 
Standard  openings  2"  and 
3//\  ICC-21CP  shipping 
regulations. 


55-gallon  POLY  SHUR 
PAK  polyethylene  drum 
with  steel  overpack  in  24, 
18  and  16  gage.  Overpack 
also  available  in  totally 
enclosed  type. 

Polyethylene  drums  and  inserts 
meet  FDA  regulations. 

See  these  containers 
at  booth  1210 


GENERAL  OFFICE  AND  MIDW-EST  PLANT  -  PEOTONE,  ILLINOIS 
Calls  from  Chicago  INterocean  8-9480  •  Calls  from  other  cities  312-BLackburn  8-3211 

ALTA  LOMA,  CALIFORNIA  PLANT  714-YUkon  7-1755  •  Calls  from  Los  Angeles  339-5908 


STRAIN,  PER  CENT 

3  Stress  versus  strain  of  neoprene  foam. 

Shock  Mitigation 

This  concerns  the  maximum  acceleration  versus 
static  stress  that  occurs  when  parts  are  packaged  in 
different  thicknesses  of  material  and  dropped  from 
a  specified  height.  We  presently  determine  it  in 
accord  with  U.  S.  Air  Force  Specification  MIL-C- 
26861 (4).  Manufacturers  of  the  various  package  cush¬ 
ioning  materials  can  also  furnish  this  information. 

A  typical  set  of  acceleration  versus  static  load 
( lb. /sq. in.)  curves  for  different  thicknesses  of  a  poly¬ 
ester  type  of  polyurethane  appears  in  Fig.  8.  This  in¬ 
formation  is  from  Krakover  and  Olevitch  (1). 

Creep 

This  is  the  tendency  of  the  packaging  material  to 
flow  under  load.  We  measured  it  by  applying  a 
dead  weight  load  onto  the  packaging  material  suffi¬ 
cient  to  cause  an  initial  compression  of  20  per  cent 
as  determined  from  the  stress  versus  strain  curve. 
We  applied  this  load  onto  four  specimens,  each 
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PACK  IUOI\l-ROUIUD 
CONTAINERS 
AUTOMATICALLY. . . 
AND  SAVE 


Our  870PL  is  designed  for  non-round  containers  —  be 
they  glass,  metal  or  plastic.  It  accepts,  guides,  counts 
and  gathers  your  containers  into  load  patterns  with 
4  deft,  fast  and  gentle  motions.  Case  feed  is  precisely 
synchronized  for  positive  loading.  An  interruption  in 
#pack  formation  or  case  feed  causes  the  unit  to  stop  — 
instantly. 

Don’t  worry  about  speed.  The  870PL  will  take  on 


the  highest  speed  single  filling  line  for  non-round  con¬ 
tainers —  and  not  even  breathe  hard.  It’s  got  margin 
to  spare  for  the  higher  filling  speeds  of  the  future.  We 
figure  it  at  better  than  300  per  minute. 

So  look  into  the  870PL.  Save  when  you  put  it  in  — 
save  even  more  as  your  output  increases.  It’s  definitely 
one  of  the  dependable  ways  to  pack  more  profit  into 
every  case. 

STANDARD- KNAPP® 

Division  of  EM  HART  Mfg.  Co. 

Portland,  Connecticut 
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verti-uft 


OVERLAPPING  BUCKET 
ELEVATOR 


1 .  Heavy  Duty  Cast  Buckets . .  .  One  Piece, 
no  Pins  or  Rollers, 

2.  Large  Roller  Chains  that  roll  instead  of 
slide  .  .  .  Reducing  friction  and  wear, 

3.  Made  in  Sections  ...  For  rearranging 
to  suit  future  needs. 

4.  Simple  Operation  .  .  .  No  cams. 

5.  Optional  Discharge  .  .  .  End  or  Side  or 
Both. 


CONVEYING 

•  NUTS 

•  SEEDS 

•  CANDY 

•  POWDERS 

•  CHEMICALS 

•  POTATO  CHIPS 

•  PLASTIC  GRANULARS 

•  SMALL  MACHINE  PARTS 


ASEECO  CORP.  has  helped  these  and  many  more 
leading  firms  with  its  VERTI-UFT. 

Anthony  Macaroni  Co.  •  American  Beauty  Macaroni  Co.,  Kansas  City 

•  American  Beauty  Macaroni  Co.,  Los  Angeles  •  American  Beauty 
Macaroni  Co.,  Dallas  •  American  Home  Prod.  •  American  Nut  Co.  • 
Bell  Brand  Foods  •  Bel  Air  Foods,  Inc.  •  California  Date  Growers,  Inc. 

•  Catelli  Foods  Ltd.,  Canada  •  D  and  R  Nut  Co.  •  Dumak  Inc. 

•  Emery  Industries,  Inc.  •  Elliot  Mfg.  Co.  •  Fresno  Macaroni  Mfg.  Co., 
Inc.  •  Gallo  Macaroni  Co.  •  Germain  Seed  Co.  •  Golden  Dipt.  Co. 

•  L  A.  Nut  Co.  •  1.  A.  Service  Packing  Co.  •  Major  Italian  Foods 
Co.  •  Molino  Marine  ro,  Hermosilio,  Mexico  •  Porter  Macaroni 
Mfg.  Co.  •  Prepared  Foods  Products  •  San  Georgio  Macaroni 
Co.  •  Service  Packing  Co.,  Canada  •  loura  Scudder’s  •  U.  S. 
Macaroni  Mfg.  Co.  •  Valley  Date  Gardens,  Inc.  •  Venus  Foods,  Inc.  • 
Waterman  Loomis  Seed  Co. 


7|  CUTrfl  Corporation 

/1l)£|£iLU  DEPT.  P-7  1830  W.  OLYMPIC  BLVD.  LOS  ANGELES  6,  CALXP. 


See  us  ot  Booth  957-958 
Packaging  Exposition  Chicago 
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Automatic 
Web  Guide 
holds  side 
register 
to  « 010  of 
an  inch / 


Now,  increased  production  can 
be  attained  with  the  Stanford 
Doctor  Machine  Slitter- 
Rewinder.  The  180  Series  is 
designed  to  perform  staggered 
multi-roll  slitting  and  rewind¬ 
ing  on  a  production  basis  .  .  . 
in  addition  to  salvaging  tele¬ 
scoped,  rejected  rolls  of  paper, 
films,  plastics,  foils,  rubber, 
fabrics  and  many  other  web 
materials.  For  easy,  fast  one- 
man  loading,  unloading  and 
web  threading,  the  unit  fea¬ 
tures  open-end  design,  canti¬ 
levered  duplex  shafts  and 
hi-speed  rewinding. 

For  more 
information  on 
the  180  Series 
Doctor  Machine, 
write  to 
Dept .  SE-169 


with  a 

Stan^oad 

180  SERIES  DOCTOR  MACHINE 

SLITTER-REWINDER  f,. 


MODEL  ‘M88’ 


/)  TOP  WASTE 
/  AWE  T/ME 
)PEED  PRODUCTION 

l/TANFORD-IZE! 


ua 


So'*  ^>0' 


Canadian  Rep:  Gordon  W.  Keates,  133  Flora  Dr.,  Scarborough,  Ontario. 


1-5/8  in.  diameter  by  1  in.  thick,  and  positioned  the 
specimens  beneath  the  comers  of  a  metal  plate. 
We  measured  the  height  of  the  specimens  before 
loading  and  at  appropriate  periods  up  to  14  days 
after  loading. 

We  calculated  the  total  percentage  compression 
( initial  plus  creep )  of  the  specimens  in  accord  with 
this  equation: 

Total  compression  (initial  plus  creep),  per  cent  = 


where  H0  equals  initial  height  of  the  specimen  in 
in.  and  Hi  equals  the  height  of  the  specimen  after 
the  aging  period  in  in. 

The  total  percentage  compression  (initial  plus 
creep)  of  the  materials  appears  in  Fig.  9.  < 

Density 

We  calculated  this  property  of  the  materials  from* 
weight  and  volume  measurements.  These  results 
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STRESS,  LB./SQ.  IN.* 


STRAIN,  PERCENT 


5  Stress  versus  strain  of  polystyrene  foam.  6  Stress  versus  strain  of  polyethylene  foam . 


appear  on  the  respective  graphs,  Figs.  1-7. 
Analyze  Test  Results 

It  is  important  to  note  that  we  obtained  the  results 
on  the  specific  samples  submitted  and  that  manu¬ 
facturers  can  supply  materials  having  considerably 
different  properties  by  making  changes  in  their 
formulation. 

The  stress  versus  strain  results  indicate  that 
foamed  resilient  elastomeric,  plastic  and  rubberized- 
hair  materials  in  common  use  differ  markedly  in 
their  ability  to  support  load.  For  example,  the  stress 
required  to  cause  a  strain  of  20  per  cent  ranged 
from  0.15  lb./sq.  in.  for  the  rubberized  hair  to  10 
lb./sq.  in.  for  the  polyethylene  material. 

The  hysteresis  of  the  materials  when  compressed 
to  70  to  80  per  cent  of  their  original  height  exhibited 
considerable  variation,  ranging  from  19  to  63  per 
♦  cent. 

The  flow  under  load,  or  creep  of  the  materials 
when  subjected  to  an  initial  stress  designed  to  cause 
20  per  cent  compression  of  the  samples  was  exces¬ 
sive.  (Note  Fig.  9.)  The  total  percentage  compres¬ 
sion  (initial  plus  creep)  of  five  samples  was  in  the 


range  of  50  to  70  per  cent.  This  was  after  a  condi¬ 
tioning  period  of  two  weeks  at  room  temperature. 
Such  excessively  high  creep  indicates  this :  the  maxi¬ 
mum  permissible  stress  that  can  be  safely  put  on 
many  types  of  packaging  material  may  be  limited 
by  the  amount  of  creep  which  will  occur  at  that 
stress.  Laboratory  experience  indicates  the  lower 
the  design  stress,  the  lower  the  creep. 

Designing  a  Package 

Krakover  and  Olevitch  (1 )  use  the  following  calcula¬ 
tions  to  design  a  package  for  a  rectangular  object 
having  dimensions  of  20  x  10  x  5  in.,  weight  of  20 
lb.  and  fragility  of  40  Gs. 

The  static  stress  on  the  top  and  bottom  surfaces 
is: 


Similarly,  the  static  stress  at  the  ends  and  sides 
are  0.2  and  0.4  lb./sq.  in.,  respectively. 

Let  us  assume  that  the  packaging  material  we  are 
considering  is  a  polyester  type  of  polyurethane:  it 
has  the  maximum  acceleration  versus  static  stress 
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7  Top :  Stress  versus  strain  of  rubberized  hair. 

8  Middle:  Maximum  acceleration  versus  static  stress  versus 
thickness  of  a  polyester  type  polyurethane. 

9  Bottom:  Total  percentage  compression  (initial  plus  creep) 
of  packaging  materials  when  subjected  to  dead  weight 
load  calculated  to  cause  initial  compression  of  20  per  cent. 


versus  thickness  of  material  characteristics  (See  Fig. 
8)  when  dropped  from  a  specified  height.  It  has 
the  stress  versus  strain  characteristics  appearing  in 
Fig.  1  and  a  creep  of  20  per  cent  when  subjected  to 
a  static  stress  of  0.4  lb./sq.  in. 

Using  Fig.  9,  the  required  thickness  for  the  sides 
to  keep  the  acceleration  below  40  G’s  (when  the 
static  stress  is  0.4  lb./sq.in.)  is  5  in.  (This  is  inter¬ 
polated  in  Fig.  8.) 

The  required  thickness  of  the  packaging  material 
is  equal  to: 


5  in. 

(1.00-0.20) 


=  6.25  in. 


where  (1.00-0.20)  is  the  correction  factor  to  com¬ 
pensate  for  creep. 

As  noted  in  Fig.  1,  a  stress  of  0.4  lb./sq.  in.  will 
cause  a  strain  of  5  per  cent  in  the  packaging  mate¬ 
rial.  Therefore, 


5  X  (1.00-0.05)  =4.75  in. 

is  the  thickness  to  which  the  5-in.  thick  packaging 
material  will  compress  due  to  the  load.  This  thick¬ 
ness  of  4.75  in.  must  be  available  after  creep  takes 
place.  We  use  this  to  calculate  the  inside  dimen¬ 
sion  of  the  package. 

You  should  calculate  the  required  thicknesses  for 
the  other  sides  of  the  package  in  a  similar  manner. 
The  package  can  rest  or  fall  on  any  of  its  sides. 


Job  of  Packaging  Engineer 

From  the  above,  it  is  apparent  that  there  is  a  wide 
variety  of  resilient,  foamed  elastomeric,  plastic  and 
rubberized-hair  materials  having  a  wide  range  of 
physical  properties.  These  materials  are  superior 
to  one  another  in  some  respects  and  inferior  in 
others.  It  is  the  job  of  the  packaging  engineer  to 
select  the  most  economical  packaging  material  for 
each  part  which  best  satisfies  expected  service  con¬ 
dition.  ^ 
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